A statistical correlation has been established between cigarette smoking and death rates from coronary heart disease (1) and cancer of the lung (1, 2) . In 1953, Gilliam (3) said, " ... there would appear to be sufficient replication of studies to warrant the belief that cigarette smokers are at greater risk from carcinoma of the lung than nonsmokers. Whether or not tbis means that cigarette smoking is a cause of this cancer is an additional problem both for laboratory experiment and for determinative epidemiology."
Lew (4) stated in 1954 that about half the increase in the number of deaths from respiratory cancer in the past 25 years reflected merely the growth of population and the greater proportions of persons at the older ages and that part of the increase in the reported incidence of respiratory cancer reflected improved diagnosis, more complete case findings, and more accurate reporting. He said further that while a number of factors had been suggested as being implicated in this increase, data were not available to show how much of the rise could reasonably be attributed to the effect of specific factors. If the opinion of Lew (4) is correct, then the significance of the statistical relation of the sale of cigarettes to the mortality from cancer of the lung (5) will be affected.
Berkson (6) , a medical statistician, published in July of 1955 his observations on some statistical studies made by other investigators on the association between smoking and lung cancer. In his conclusions he said, "I do not fail to appreciate the great pioneering effort which the statistical studies on smoking and cancer represent. . . . My thesis is only that it is unwarranted to conclude from them that a meaningful association already has been proved beyond doubt, as some writers have asserted and as appears to be widely accepted in the United States. Much less do I believe that causation has been established.' I One must be careful in evaluating the average consumption of cigarettes because a marked disproportion occurs in the number of males and females that smoke. Any relation between present tobacco consumption and present frequency of cancer of the lung can really mean little in this specific problem (7) . It would seem important to know the smoking habits of individuals in various age groups in evaluating the relation of smoking to disease. Apparently only a few studies have been made on individuals preceding the age in which death usually occurs from coronary heart disease and lung cancer. Mills and Porter (8) , in 1953, studied the smoking habits of 1,361 white males in Columbus, Ohio, and found that of those 20 to 29 years of age, 77 percent smoked; of those 30 to 39, 78 percent smoked; 40 to 49, 80 percent smoked; 50 to 59, 75 percent smoked; 60 to 69, 65 percent smoked; 70 to 79, 43 percent smoked, and at 80 years of age and over only 52 percent smoked. Hammond and Horn (1) , in 1954, found that 63.5 percent of white males between 50 and 59 years of age smoked and 46.1 percent of those between the ages of 60 and 69 years.
In 1953, Doll (9) stated that some 95 percent of men and some 30 to 50 percent of women in England would be classified as smokers. Kreyberg (10) , in 1954, made a study of the smoking habits of male physicians and male industrial workers in Norway and found a wide variation. Cigarette smoking (pure and mixed male cigarette smokers, as shown in his Appendix as Table VII) was much less frequent among the workers in the arms factory at Kongsberg than among the other two industrial groups.
Snegireff and Lombard (11), in 1954, obtained smoking histories from 4,104 physicians in Massachusetts and found that 70.5 percent of those 40 years of age and younger smoked, 67.7 percent of those between 40 and 59 years of age smoked, and 62.5 percent of those 60 years of age and over smoked. The percentage of males who smoked is much less in the groups reported by Snegireff and Lombard (11) and Hammond and Horn (1) than in the group reported by Mills and Porter (8) .
In 1954, Kirchoff and Rigdon (12) reported the smoking habits of 6,374 college students in Texas. Of the white male students 15 to 19 years of age, 32.8 percent smoked cigarettes, and of these, 44 percent smoked half a pack or less daily. Of the white male students 20 to 29 years of age, 54.2 percent smoked cigarettes, and of these, 76 percent smoked one pack of cigarettes or more a day. The present study was made to establish the smoking habits of a larger number of individuals in Texas.
Methods
Each person in the survey was interviewed by an investigator who obtained data referable to smoking habits only. The questionnaire was essentially the same as that used for the student survey (12) Actually 16,586 questionnaires were obtained, but 298 from hospital and clinic patients were unsatisfactory. They were either incorrectly filled out or the interviewer did not consider the answers, as given by the patient, reliable. Known psychiatric patients were not included in the survey. One thousand and fifty questionnaires on hospital and clinic patients, collected in 1953, were unintentional duplicates of those collected in 1952. Eliminating these and the unsatisfactory questionnaires, we had a total of 15,238 questionnaires which we added to the 6,374 obtained from college students (12) , making a total of 21,612 smoking histories. The data on these 21,612 questionnaires were transferred to IBM cards for tabulation.
The data were separated into three groups: present, past, and nonsmokers. A present smoker is one who currently smokes or has smoked within the previous 11 months. A past smoker is one who has not smoked for a year or longer. A nonsmoker is one who has never smoked or has smoked only one or two cigarettes a month for less than a year, or an occasional cigar or pipe. The number of cigarettes smoked per day was grouped as follows: Our questionnaire was set up to enable the interviewer to establish the average number of cigarettes smoked daily by the respondent and the number of years he has smoked. To do this, we asked if he had ever smoked more or less than at the present time and, if so, for how long. For example, John Doe smoked cigarettes for 15 years and at the time of the interview smoked 18 cigarettes a day and had smoked this amount for 15 years; however, the interviewer established that for 2 of these 15 years he had smoked 2 packs a day. Therefore, John Doe has smoked 18 cigarettes daily for 13 years and 40 cigarettes a day for 2 years; this was considered to be an average of a pack a day.
Since an estimation of current and past smoking habits of individuals depends to a great extent upon their memory ability, the problem of memory accuracy must not be overlooked. To test this we took the 1,050 duplicate questionnaires obtained in 1953 and compared them with the original questionnaires obtained in 1952. The answers on 778 (74%) were considered to be the same in 1953 as those given in 1952. However, there was a variation on 272 questionnaires. Thirty-eight people (3.6%) who said they smoked cigarettes in 1952 answered "no" to the same question in 1953. All but 12 were young people who had smoked fewer than 5 cigarettes a day for 1 to 5 years. One person told the interviewer in 1952 that he had smoked a pack and a half of cigarettes for over 20 years, but in 1953 gave a "no smoking" history. Three of the discrepancies were "possible" errors; all were histories of men past 60 years of age, who when first interviewed smoked both cigarettes and a pipe, but at the time of the second interview smoked only a pipe. It is possible in such cases that only the present smoking history would be included on the questionnaire.
Forty-three (4.1%) people who stated that they were nonsmokers in 1952 were smokers in 1953. Of these, 21 had smoked for a year or less and are not included in the 272 questionnaires which varied, because this is a reasonable difference. Of the remaining 22 people who said they had smoked for more than a year, 13 were cigarette smokers and 9 smoked either pipes or cigars. Six of the cigarette smokers had not smoked for many years. However, one man who said he was a nonsmoker in 1952 told the interviewer the following year that he had smoked fewer than 5 cigarettes a day for over 20 years. All were light smokers.
The number of cigarettes smoked daily varied on 97 questionnaires in this group of duplicates. On all but 30 the difference was small, from a half to 1 pack of cigarettes. It is easy to see how this variation could occur. If at the first interview the individual said he smoked 14 cigarettes a day, he would fall into the "one-half pack" group; however, should he say 15 cigarettes a day at the second interview, he would be classified as a "pack-a-day" smoker.
Results Table 1 gives the number, sex, race, and age of these 21,612 persons. The percentage of present, past, and nonsmokers in the different age groups is given in table 2. The percentage distribution of present and past smokers according to sex and race is shown in text-figure 1. It is of interest to observe in this graph that the habit of smoking is essentially the same in the white and colored male and in the white and colored female. There is, however, a marked difference between the two sexes in the percentage of present smokers, as shown by this graph. The per- 
centage of past smokers in the group of white males and females and in the colored males and females is also given in text-figure 1. Approximately 10 percent of our smokers were past smokers. Table 3 shows the percentage of cigarette smokers (present and past) in the white male patients at John Sealy Hospital and Clinic and also the percentage of the cigarette smokers in the past-cigarette-smoker category at the time of this survey. Only 11.3 percent of these cigarette smokers in the age group 50 to 59 have stopped smoking cigarettes; while 24.6 percent of the cigarette smokers in the 70+ age group are now listed as past cigarette smokers. Table 4 shows the number and percentage of present male smokers and the percentage smoking cigarettes, pipes and/or cigars. In this table no attempt was made to determine "only" cigarette, pipe, or cigar smokers since we were primarily interested in those who smoke cigarettes. It is of interest, however, to know that 19.0 percent of the white male cigarette smokers also smoke either pipes or cigars and 1.2 percent smoke all three. Of the colored male cigarette smokers, 11.3 percent smoke pipes or cigars and 2.2 percent all 3. The percentage of present colored male smokers is higher between 15 and 40 years of age than that of the white male. After the age of 40 there is less difference in the percentage of present smokers in these two groups, as shown in table 4. Of all males 15 years of age and over, 57.3 percent of the colored and 57.2 percent of the white are present cigarette smokers. In view of the variation in the smoking habits of individuals at different ages, it is necessary to know the percentage of smokers in specific age groups when any correlations are made. Between the ages of 60 and 69 only 58.8 percent of the white males smoke cigarettes, while 74.7 percent smoke cigarettes between the ages of 40 and 49. Cigar smoking is more frequent in the colored male after 30 years of age than it is in the white male. Table 5 shows the number and percentage of present female smokers and the percentage smoking cigarettes. Only 9 white and 38 colored women in the group of 3,648 females smoked pipes and/or cigars; they were not included in this table. Approximately half as many females smoke as males.
The percentage distribution of 9,637 present cigarette smokers according to quantity smoked is shown in table 6. There is a wide variation in the average number of cigarettes smoked both in the age groups and by the different sexes. Of the present white male cigarette smokers, 25.7 percent smoke less than 1 pack of cigarettes per day, while 49.0 percent of the Text-figures 2 and 3 show the percentage distribution of cigarette smokers according to quantity smoked. These graphs show that the male is a much heavier cigarette smoker than the female and that the white male smokes more cigarettes than the colored male. The average number of cigarettes smoked by the white and the colored male and the white and the colored female is relatively constant between the ages of 30 and 60 years.
The percentage distribution of the present cigarette smokers according to the number of years they have smoked is shown in smoked an average of 1 pack a day. Of the white male cigarette smokers, 11.4 percent have smoked Y2 pack and 14.0 percent 1 pack for 5 years or less. It is of considerable interest to observe the length of time that females have smoked and the number of cigarettes as compared with the males in this study. Of the white female cigarette smokers, 29.5 percent have smoked 1 pack for 15 years or less; the corresponding figure for the white male is 28.7 percent. However, 24.1 percent of the white male cigarette smokers have smoked a pack a day for 16 years or longer, while 11.9 percent of the white female cigarette smokers have smoked a pack a day during the same interval. Table 9 gives the number of males and females in the different age groups who have smoked a pack of cigarettes or more per day. It also shows the percentage distribution of these smokers according to the number of years that they have smoked this amount. It is very interesting to note the variations in the smoking habits of the males and females in this Table 10 gives the number of patients interviewed in the John Sealy Hospital and Clinic, a Veterans Administration hospital, and a United States Public Health Service hospital, and a group of nonhospitalized individuals; it also shows the percentage that are present cigarette smokers. There is a higher percentage of smokers in the hospital and clinic group than the nonhospital group in the case of males, but not in the case of females. Among the patients at the John Sealy Hospital and Clinic there are 57.9 percent of present cigarette smokers in the colored male group, as compared with 53.3 percent in the same category in the nonhospitalized group. Since the data from John Sealy Hospital and Clinic combine hospital and clinic patients, we do not think we should compare the smoking habits of patients from this institution with those of patients in the other two hospitals. However, this table does emphasize the variation in the smoking habits in three different groups of people. Table 11 shows the number of cigarettes smoked by the white male patients in the John Sealy Hospital and Clinic and the number smoked by tbe white male patients in the other two hospitals. The patients in the latter group were heavier smokers than those in the John Sealy Hospital and Clinic, as shown in this table.
Discussion
The smoking habits of 21,612 individuals in Texas, 15 years of age and over, have been obtained. This study includes hospitalized and nonhospitalized persons. Of the total number in this survey, 48 percent (11) , in 1954, noted that 15.1 percent of the physicians in their study had changed their smoking habits as a result of the recent lung-cancer publicity. It is not likely that this factor entered significantly into our survey. It would seem that the apparent rapid decrease in the percentage of present female smokers after 30 years of age may only represent the fact that the habit of smoking was not developed at an earlier age. If this explanation is correct, similar surveys in the future will show a different frequency distribution in the smoking habits of the female than that found in the present study.
These data (text- fig. 3 ) on the female were studied to see whether the smoking habits were influenced in any way by the stresses that may accompany the menopause. No relationship, however, was observed. A decrease in the percentage of cigarette smokers (table 4) and the number smoked (text- fig. 2 ) occurs in both the white and colored males after 60 years of age. The reason for this decrease is not known. These older men may be under less stress while working than those in the younger age groups. Part of this decrease in cigarette smoking by the older males may only indicate that these men did not develop the habit at an earlier age. The percentage of pipe and cigar smokers is higher after 60 years of age in both the white and the colored males (table 4). Activity at the older age levels may be more consistent with the smoking of pipes and cigars than cigarettes. An economic factor may also be significant; pipe smoking may be much less expensive than cigarette smoking.
A variation in the smoking habits of urban and rural people has been noted in America (1) and in England (9) . This factor has been considered significant because cancer of the lung has been reported less frequently from rural areas both in this country and abroad (7) . There has been a rapid shift in population from rural to urban areas in Texas since 1941, which would make this factor difficult to evaluate in this study. We believe the length of time an individual has lived in a specific region (rural or urban) is more important than where he may be abiding at the specific time a smoking survey is made.
In any study of the relation between smoking and disease, we do not consider it wise to convert pipe and cigar smokers into "cigarette smokers." Sadowsky et al. (13) , in their study, considered 1 cigar as the equivalent of 10 cigarettes and one-half can of pipe tobacco or more as the equivalent of 21 or more cigarettes. Doll and Hill (14) converted 1 cigar into 5 cigarettes and considered 1 pipeful of tobacco equivalent to 2~cigarettes while establishing the data on which they concluded that the increase in frequency of bronchogenic cancer was the result primarily of cigarette smoking.
It would seem necessary in establishing the relation of cigarette smoking to disease to determine the smoking habits of specific groups in different sections of the country, giving special attention to sex, race, age, economic status, occupation, and the age at which they started to smoke. A correlation of these factors then could be evaluated within specific groups to establish whether or not the relation between smoking and coronary heart disease and smoking and cancer of the lung is more than a mere statistical observation. The medical diagnoses in approximately 12,000 of these individuals is now being correlated with their smoking habits, and the results will be reported subsequently.
Summary
The smoking habits of 21,612 individuals in Texas have been studied in an attempt to help in evaluating the relation of smoking to disease. No inference is made that this study establishes a base line of the smoking habits, even of the people of Texas. The average percentages may be off slightly because of the heavy weighting from the John Sealy Hospital and Clinic patients and the college students. A check in memory "biases" is included in this study, which may be a significant factor in such statistical correlations. The observed variations in the smoking habits of this group of individuals are discussed.
